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mg/1 dissolved oxygen, while sparging with pure oxygen can deliver
40 mg/1 and with hydrogen peroxide more than 100 mg/1 oxygen.
Therefore, while air sparging is the simplest and most common oxy-
gen delivery technique, the use of oxygen or hydrogen peroxide may
speed the bioremediation process and decrease the pumping required.
However, in some cases the increased cost and potential explosion
hazard associated with pure oxygen may more than offset its in-
creased delivery efficiency.

Application of hydrogen peroxide to in situ bioremediation is
limited by its toxicity to microbes and its potential for causing aqui-
fer plugging. Two molecules of peroxide are required to produce
one molecule of oxygen:

2H2O2 = O2 + 2H2O

Although this reaction can be catalyzed by microorganisms, it is also
catalyzed by naturally occurring compounds in aquifer material. The
highly reactive nature of hydrogen peroxide results in chemical oxi-
dations of organic and inorganic compounds, producing precipitants
that may contribute to aquifer plugging and may decrease the oxy-
gen-carrying capacity of the water (Spain et al., 1989). Additionally,
both metal-catalyzed and microbially induced decomposition of hy-
drogen peroxide may produce oxygen at concentrations above water
saturation, causing bubbles to form and further decreasing aquifer
permeability (Morgan and Watkinson, 1992; Pardieck et al., 1992).
To mitigate undesirable peroxide reactions, phosphate is sometimes
added before the peroxide to precipitate iron and thereby diminish
the metal-catalyzed decomposition. Additional chelating agents have
been shown to decrease metal-catalyzed decomposition; however, in
a biologically active zone the majority of peroxide decomposition
would be expected to be biologically induced (Morgan and Watkinson,
1992). Therefore, the dual actions of precipitation of oxidation prod-
ucts and bubble formation typically limit the practical concentration
for addition of hydrogen peroxide in ground waters to 100 mg/1 or
less (corresponding to 47 mg/1 oxygen or less).

The reactivity of hydrogen peroxide in aquifers can be expected
to vary considerably from site to site and may not result in signifi-
cant plugging problems in very highly permeable soils and gravels.
However, peroxide is also capable of causing mobilization of unde-
sirable metals such as lead and antimony, producing additional ground
water contamination. Therefore, it is important to do laboratory fea-
sibility studies before using hydrogen peroxide in an aquifer since
the range of potential adverse reactions is so great.